GJB6, of which mutations underlie Clouston syndrome, is a potential direct target gene of p63.
Clouston syndrome is a rare autosomal dominant condition characterized by hypotrichosis, nail dystrophy, and occasionally palmoplantar keratoderma. The disease is caused by mutations in GJB6 gene, which encodes a gap junction protein connexin 30 (Cx30). To disclose the molecular basis of Clouston syndrome in a Lebanese-German family, and also to determine precise expression of Cx30 in normal skin of humans and mice, as well as transcriptional regulation for the GJB6 expression. We searched for mutations in the GJB6 gene using DNA of the family members with Clouston syndrome. We performed immunostaining to localize the Cx30 expression in normal human skin and mouse embryos. In addition, we did a series of in vitro studies to investigate if the GJB6 could be a direct transcriptional target gene of p63. We identified a recurrent heterozygous mutation c.31G>C (p.Gly11Arg) in the GJB6 gene in the Lebanese-German family with Clouston syndrome. Immunostaining in normal human skin sections demonstrated predominant expression of Cx30 in hair follicles, nails, and palmoplantar epidermis, which partially overlapped with p63 expression. We also showed co-expression of Cx30 and p63 in developing mouse hair follicles and nail units. In cultured cells, the GJB6 expression was significantly upregulated by ΔNp63α isoform. Further in vitro analyses suggested that ΔNp63α was potentially involved in the GJB6 expression via binding to the sequences in intron 1 of the GJB6 gene. Our data further underscore the crucial roles of Cx30 in morphogenesis and development of skin and its appendages.